
United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
www.uspto.gov 



APPLICATION NO. 


FILING DATE 


FIRST NAMED INVENTOR 


ATTORNEY DOCKET NO. 


CONFIRMATION NO. 


09/939,626 


08/28/2001 


Eiichi Tamaki 


50099-175 


4531 



7590 04722/2005 

MCDERMOTT, WILL & EMERY 
600 13th Street, N.W. 
Washington, DC 20005-3096 



EXAMINER 



MILIA, MARK R 



ART UNIT 



PAPER NUMBER 



2622 

DATE MAILED: 04/22/2005 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 



vf rfUv /1l/(fl/ff will 9 H 1 fcf f y 


Application No. 

09/939,626 


Applicant(s) 

TAMAKI ET AL 


Examiner 

Mark R Milia 


Art Unit 

2622 





The MAILING DATE of this communication appears on the cover sheet with the correspondence address 
Period for Reply 
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- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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DETAILED ACTION 



Drawings 



1 . The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they do not include the following reference sign(s) mentioned in the 
description: On page 11, line 16, the specification discloses "rectangular area S" which 
does not appear in the drawings. Corrected drawing sheets in compliance with 37 CFR 
1 .121(d) are required in reply to the Office action to avoid abandonment of the 
application. Any amended replacement drawing sheet should include all of the figures 
appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. Each drawing sheet submitted after the filing date of an application must be 
labeled in the top margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 
CFR 1 .121(d). If the changes are not accepted by the examiner, the applicant will be 
notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 



Claim Rejections - 35 USC § 103 



2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-3, 6, and 8-9 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over U.S. Patent No. 5392060 to Imakawa as cited on Information 

Disclosure Statement dated March 12, 2004 in view of U.S. Patent No. 5453778 to 

Venkateswar et al. 

Regarding claim 1, Imakawa discloses an image recorder optically scanning an 
image recording medium in a main scanning direction and a subscanning direction for 
recording an image on said image recording medium, comprising a light source emitting 
a first light beam (see Figs. 3 and 4 and column 3 lines 56-60), a spatial light modulator 
dividing said first light beam into a plurality of second light beams arranged at least in 
said subscanning direction while modulating said plurality of second light beams in 
response to image signals (see Figs. 3 and 4 and column 3 line 60-column 4 line 15), a 
focusing optical system for focusing said plurality of second light beams on a recording 
medium (see Figs. 3 and 4 and column 4 lines 4-27), and a main scanning system for 
scanning said recording medium with said plurality of second light beams in said main 
scanning direction (see Figs. 2-5 and column 3 line 54-column 4 line 15), wherein said 
plurality of second light beams constitute a plurality of beam subsets (see Fig. 4 and 
column 3 lines 56-65), and each beam subset consists of N adjacent light beams in said 
subscanning direction, where the number N is an integer of at least two (see column 2 
lines 51-56 and column 4 lines 45-53). 
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Imakawa does not disclose expressly said plurality of light beams belonging to 
each said beam subset are modulated by an image signal for a single pixel so that each 
pixel on said recording medium is recorded by a single beam subset. 

Venkateswar discloses a light source emitting a first light beam (see Fig. 1 , 
column 2 lines 62-63, and column 4 lines 23-25), a spatial light modulator dividing said 
first light beam into a plurality of second light beams arranged at least in said 
subscanning direction while modulating said plurality of second light beams in response 
to image signals (see Fig. 1, column 2 lines 63-65, and column 4 lines 6-10, 23-25, and 
37-60), a focusing optical system for focusing said plurality of second light beams on a 
recording medium (see Fig. 1 (18) and column 4 lines 25-26 and 55-58), and a main 
scanning system for scanning said recording medium with said plurality of second light 
beams in said main scanning direction (see Figs. 1 and 2 and column 4 line 60-column 
5 line 40), and said plurality of light beams belonging to each said beam subset are 
modulated by an image signal for a single pixel so that each pixel on said recording 
medium is recorded by a single beam subset (see Figs. 1 and 2 and column 4 lines 41- 
59). 

Regarding claim 6, Imakawa discloses an image recorder optically scanning an 
image recording medium in a main scanning direction and a subscanning direction for 
recording an image on said image recording medium, comprising a light source emitting 
a plurality of modulated light beams from a plurality of light emitting devices arranged in 
said subscanning direction (see Figs. 3 and 4 and column 3 line 56-column 4 line 15), a 
focusing optical system focusing said plurality of light beams on a recording medium 
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(see Figs. 3 and 4 and column 4 lines 4-27), and a main scanning system for scanning 
said recording medium with said plurality of light beams in said main scanning direction 
(see Figs. 2-5 and column 3 line 54-column 4 line 15), wherein said plurality of light 
beams constitute a plurality of beam subsets (see Fig. 4 and column 3 lines 56-65), 
each beam subset consists of N adjacent light beams in said subscanning direction, 
where the number N is an integer of at least two (see column 2 lines 51-56 and column 
4 lines 45-53). 

Imakawa does not expressly disclose a plurality of light beams belonging to each 
beam subset are modulated by an image signal for a single pixel so that each pixel on 
said recording medium is recorded by a single beam subset. 

Venkateswar discloses a light source emitting a plurality of modulated light 
beams from a plurality of light emitting devices arranged in said subscanning direction 
(see Fig. 1, column 2 lines 62-65, column 4 lines 6-10, 23-25, and 37-60), a focusing 
optical system focusing said plurality of light beams on a recording medium (see Fig. 1 
(18) and column 4 lines 25-26 and 55-58), and a main scanning system for scanning 
said recording medium with said plurality of light beams in said main scanning direction 
(see Figs. 1 and 2 and column 4 line 60-column 5 line 40), and a plurality of light beams 
belonging to each beam subset are modulated by an image signal for a single pixel so 
that each pixel on said recording medium is recorded by a single beam subset (see 
Figs. 1 and 2 and column 4 lines 41-59). 

Regarding claim 9, Imakawa discloses an image recorder for recording an image 
on an image recording medium, comprising a photo-generator generating a beam 
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subset composed of a plurality of light beams subjected to a same modulation (see 
Figs. 3 and 4 and column 3 line 56-column 4 line 15), a focusing optical system focusing 
said beam subset on said image recording medium (see Figs. 3 and 4 and column 4 
lines 4-27), and a scanning mechanism scanning said image recording medium with 
said light beam set, wherein said beam subset consists of said adjacent light beams 
(see Figs. 2-5, column 2 lines 51-56, and column 3 lines 56-65). 

Imakawa does not expressly disclose, whereby, said beam subset is used to 
image a single pixel on said image recording medium. 

Venkateswar discloses a photo-generator generating a beam subset composed 
of a plurality of light beams subjected to a same modulation (see Fig. 1 , column2 lines 
62-65, and column 4 lines 6-10, 23-25 and 37-60), a focusing optical system focusing 
said beam subset on said image recording medium (see Fig. 1 (18) and column 4 lines 
25-26 and 55-58), and whereby, said beam subset is used to image a single pixel on 
said image recording medium (see Figs. 1 and 2 and column 4 lines 41-59). 

Imakawa & Venkateswar are combinable because they are from the same field of 
endeavor, image recording using spatial modulation and multi-dimensional scanning 
techniques. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to combine the recording of a single image pixel by a single beam subset 
as set forth by Venkateswar with the system of Imakawa. 

The suggestion/motivation for doing so would have been to provide increased 
control of particular spatial light modulator elements which in turn increase the ability to 
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control pixel intensity and allow for greater resolution (see column 3 lines 3-22, column 
4 lines 15-22, and column 7 lines 12-32 of Venkateswar). 

Therefore, it would have been obvious to combine Venkateswar with Imakawa to 
obtain the invention as specified in claims 1, 6, and 9. 

Regarding claim 2, Imakawa and Venkateswar disclose the system discussed in 
claim 1 , and Imakawa further discloses the image recorder satisfying the following 
inequality: La <= Lb <= (N x La) where La represents the size of a beam spot, formed 
by each second light beam on said recording medium, in said subscanning direction, 
and Lb represents the size of said beam spot in said main scanning direction (see Figs. 
5a and 7, column 2 line 52-column 3 line 2, and column 4 line 45-66). 

Imakawa & Venkateswar are combinable because they are from the same field of 
endeavor, image recording using spatial modulation and multi-dimensional scanning 
techniques. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to combine the recording of a single image pixel by a single beam subset 
as set forth by Venkateswar with the system of Imakawa. 

The suggestion/motivation for doing so would have been to provide increased 
control of particular spatial light modulator elements which in turn increase the ability to 
control pixel intensity and allow for greater resolution (see column 3 lines 3-22, column 
4 lines 15-22, and column 7 lines 12-32 of Venkateswar) as well as maintaining an 
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image with uniform density even if pitch fluctuations occur (see column 4 lines 50-53 of 
Imakawa). 

Therefore, it would have been obvious to combine Venkateswar with Imakawa to 
obtain the invention as specified in claim 2. 

Regarding claims 3 and 8, Imakawa and Venkateswar disclose the system 
discussed in claims 1 and 6, and Venkateswar further discloses a numerical value 
changing element for changing the number N in response to light intensity required for 
image recording (see column 6 lines 34-57), and a magnification changing element for 
changing a magnification of said focusing optical system in response to the number N 
changed by said numerical value changing element (see column 4 lines 25-26 and 55- 
58 and column 8 lines 7-30). 

Imakawa & Venkateswar are combinable because they are from the same field of 
endeavor, image recording using spatial modulation and multi-dimensional scanning 
techniques. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to combine the recording of a single image pixel by a single beam subset 
and enabling changing of light beam elements and magnification as set forth by 
Venkateswar with the system of Imakawa. 

The suggestion/motivation for doing so would have been to provide increased 
control of particular spatial light modulator elements which in turn increase the ability to 
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control pixel intensity and allow for greater resolution (see column 3 lines 3-22, column 
4 lines 15-22, and column 7 lines 12-32 of Venkateswar). 

Therefore, it would have been obvious to combine Venkateswar with Imakawa to 
obtain the invention as specified in claims 3 and 8. 

Claims 4-5 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Imakawa and Venkateswar as applied to claim 1 above, and further in view of U.S. 
Patent No. 5982553 to Bloom et al. 

Regarding claim 4, Imakawa and Venkateswar do not disclose expressly wherein 
said spatial light modulator is a light valve with no discernible boundaries between 
adjacent modulating elements. 

Bloom discloses wherein said spatial light modulator is a light valve with no 
discernible boundaries between adjacent modulating elements (see Fig. 1). 

Regarding claim 5, Imakawa and Venkateswar do not expressly disclose wherein 
said light valve is the Grating Light Valve. 

Bloom discloses wherein said light valve is the Grating Light Valve (see Fig. 1 , 
column 2 lines 34-47, column 4 lines 48-59 and 42-45, and column 5 lines 38-60). 

Imakawa, Venkateswar, & Bloom are combinable because they are from the 
same field of endeavor, generating images using spatial modulation. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to combine the grating light valve of Bloom with the system of Imakawa 
and Venkateswar. 
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The suggestion/motivation for doing so would have been to provide a light valve 
capable of providing high resolution, switching speeds, and bandwidth (see column 4 
lines 42-45 of Bloom). 

Therefore, it would have been obvious to combine Bloom with Imakawa and 
Venkateswar to obtain the invention as specified in claims 4-5. 

Regarding claim 7, Imakawa, Venkateswar, and Bloom disclose the system 
discussed in claim 5, and Imakawa further discloses the image recorder satisfying the 
following inequality: La <= Lb <= (N x La) where La represents the size of a beam spot, 
formed by each second light beam on said recording medium, in said subscanning 
direction, and Lb represents the size of said beam spot in said main scanning direction 
(see Figs. 5a and 7, column 2 line 52-column 3 line 2, and column 4 line 45-66). 

Conclusion 

3. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. To further show the state of the art refer to U.S. Patent numbers 
6175440 (Conemac), 6342960 (McCullough), 5459492 (Venkateswar), and 5949526 
(Koguchi). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mark R. Milia whose telephone number is (571) 272- 
7408. The examiner can normally be reached M-F 8:00am-4:00pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Coles can be reached at (571 ) 272-7402. The fax number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR.or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Mark R. Milia 
Examiner 
Art Unit 2622 
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